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It is becoming amply evident that the cycles of hair growth in the mouse have
a profound effect upon the entire skin. The thickness of all of the layers of the
skin vary according to the specific phase of the hair growth cycle, the dermis
and the adipose layer being about twice as thick during the periods of hair growth
as during the quiescent state (Fig. 1) (3). The amounts of histologically detect-
able acid polysaccharides (6) and sulfhydryl groups (5) fluctuate and total skin
glycogen rises and falls (9) during the hair growth cycles. Related with these
changes is the fact that the skin of the mouse responds differentially to carcino-
genic and other irritating agents according to the stage of hair cycle at the time
these agents are applied (1, 2, 8). This paper adds one more detail to the knowl-
edge of the skin of the mouse. It reports briefly the results of a qualitative and
quantitative analysis of the fat of the skin of the mouse during each of the criti-
cal periods of the hair growth cycle.
MATERIALS AND METHODS
Twenty-four male C57 black mice 4 to 6 months old were used. The growth of hairs was
initiated by plucking the club hairs from the entire back of each mouse. Animals were
killed at specific intervals after the hairs were plucked. They were killed after 2, 4, 6, 8, 12,
17, 18, 20, 21,24 and 26 days, at which periods the follicles were in anagen II, III, IV, V, VI,
catagen and telogen (4). The skin was removed from the back of each animal; a small sample
was saved for histological study and the subcutaneous fat was carefully dissected off from
the rest of the sample. The skin was weighed and then saponified in 3 gm ROll dissolved in
15 ml of 50% ethyl alcohol. When saponification was complete, the solution was acidified
with concentrated HC1 and extracted with ether. The ether was removed under reduced
pressure and the residue was weighed.
The samples of tissues used for histological study were fixed in neutral 10% formalde-
hyde. A small part of each tissue was embedded in paraffin for routine histological prepara-
tions; the other part was used for frozen sections and the sections were colored with sudan
black.
OBSERVATIONS
During the first 2 days after plucking, the cells of the quiescent follicles be-
come mitotically active and the short follicles begin to proliferate downward into
the deeper part of the dermis. The base of each follicle grows around the dermal
papilla and becomes clavate. These are the stages of anagen I and II. During
this time the adipose layer remains 2 or 3 cells thick and its cells are small and
compact (Fig. 3). Four days after plucking, the basis of the follicles have formed
bulbs and are very thick. These grow downward and reach the adipose layer,
which remains approximately the same. This is anagen III. By 6 days, the en-
larged bulbs of the follicles have grown into the surface of the adipose layer and
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Fro. 1. Section through skin of mouse, showing differences in thickness during hair
growth, on the left, and quiescence, on the right. Hematoxylin and eosin.
flo. 2. Frozen section of skin with growing hairs, colored with sudan black. Observe
especially thickness of adipose layer.
Fio. 3. Frozen section of skin with resting hairs, colored with sudan black. Adipose layer
is very thin in contrast with that in Fig. 2. All 3 of these figures are under the same magnifi-
cation.
hair is being formed. The adipose layer is thicker than in earlier stages and its
cells seem to be larger. This is anagen IV. Eight days after plucking, in anagen V,
the follicles are nearly fully formed and the tips of the new hairs reach the level
of the sebaceous ducts. The bulbs of the follicles have grown deeply into the
adipose layer, which is now several cells in depth and about twice as thick as in
early anagen. From 12 to 18 days after plucking, in anagcn VI, the hair follicles
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TABLE I
Fat in skin of the mouse
No. of Mice Days after Plucking Stage of Hair Growth Avg. g of Fat/g of Skin
3 2 Antigen II .132
3 4 Antigen III .105
4 6 Antigen IV .140
4 8 AnagenV .155
6 12—18 Antigen VI .104
1 21 Catagen .104
3 20—26 Telogen .124
are completely formed and produce a hair. Their bulbs are entirely within the
adipose layer. The adipose layer is even thicker than in anagen V, but the indi-
vidual cells seem smaller and less compact (Fig. 2). After 19 days, or in catagen,
the follicles form a club and begin to withdraw from the adipose layer. During
the next 2 days the thickness of this layer becomes reduced, but the fat cells are
actually larger and more compact. After 20 to 21 days, in telogen, the follicles
are quiescent and rest entirely within the dermis. The adipose layer is 2 to 3
cells in depth and very thin.
The analysis of total fat during each of the phases of growth mentioned above
is summarized in Table I. It will be noted that although there is a suggestion of
rises during the early stages of anagen, the fat content remains about the same,
in spite of dramatic histological changes.
DISCUSSION
From histological preparations of the skin of the mouse one would surmise
that the adipose layer contains at least twice as much fat during the late stages
of hair follicle activity as during the earlier stages (Fig. 2, 3). The chemical
analyses, however, negate this. In fact, the fat content of the skin remains about
the same in anagen or telogen when the volume of the fatty layer undergoes a
change of 100%. The gradual increase in the thickness of the layer during the
entire period of follicle activity, then, is due to something other than the increase
in the amount of fat. Quiescent hair follicles are very small, and they reside en-
tirely within the dermis. Beginning about 3 days after the initiation of activity
and continuing through the late stages the enlarged bulbs of the follicles rest
completely within the fatty layer, displacing its volume. The fat cells, having
nowhere to go, pile up against the sides of the invading follicles. The very small
fluctuations in the actual amount of fat in the skin may be insignificant. It is
interesting however that these fluctuations, like those of glycogen (9), muco-
polysaccharides (6), sulfhydryl groups (5), and non-specific esterases (7), are
tied up with the cycles of hair growth. This detail gives further support to the
already well-established fact that the entire skin responds as a unified system,
and perhaps rather than hair growth cycles one might properly speak of skin
cycles (10).
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SUMMARY
The adipose layer of the skin of the mouse is at least twice as thick during the
late periods of hair growth as during the period when the hair follicles are quies-
cent. This increase in volume is brought about largely by the bulbs of the hair
follicles which grow into the adipose layer only during the late stages of growth.
Chemical analyses of fat in the skin show very small rises in the early stages of
follicle growth, but in spite of the histological appearance the fat content remains
essentially unaltered during the cycles of hair growth.
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